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mantles and tapes, oil baths, air baths, hot-tube furnaces, and hot-air guns.
Although they are inherently much safer than burners as laboratory heat
sources, such devices can still pose both electrical and fire hazards if used
improperly.

1.  The actual heating element in any laboratory heating device should
be enclosed in a glass, ceramic, or insulated metal case such that it is not
possible for the laboratory worker (or some metallic conductor) to
accidentally touch the wire carrying the electric current. This practice
minimizes the hazards of electrical shock and of accidentally producing an
electrical spark near a flammable liquid or vapor (see Section I.C.I). This
type of construction also diminishes the possibility that a flammable liquid
or vapor will come in contact with the hot wire (whose temperature is
frequently  higher  than  the  ignition  temperature  of many  common
solvents). If any heating device becomes so worn or damaged that its
heating element is exposed, the device should either be discarded or
repaired to correct the damage before it is again used in the laboratory.
Note that many household appliances (e.g., hot plates and space heaters)
do not meet this criterion and, consequently, are not advisable for use in
the laboratory.

2.  The temperature of many laboratory heating devices (e.g., heating
mantles, air baths, and oil baths) is controlled by use of a variable
autotransformer that supplies some fraction of the total line voltage
(typically 110 V) to the heating element of the device. New or existing
variable autotransformers should be wired (or rewired) as illustrated in
Figure 6. If a variable autotransformer is not wired in this manner (older
models were not), the switch on it may or may not disconnect both wires
of the output from the 110-V line when in the off position. Also, if this
wiring scheme has not been followed (especially the use of a grounded
three-prong plug), even when the potential difference between the two
output lines is only 10 V, each output line may be at a relatively high
voltage (e.g., 110 and 100 V) with respect to an electrical ground. Because
of these possibilities, whenever a variable autotransformer whose wiring is
not definitely known to be acceptable is used, it is best to assume that
either of the output lines could be at a potential of 110 V and capable of
delivering a lethal electric shock. The cases of all variable autotransform-
ers have numerous openings to allow for ventilation and some sparking
may occur whenever the voltage adjustment knob is turned; laboratory
workers should be careful to locate these devices where water and other
chemicals cannot be spilled on them (shock hazard) and where their
movable contacts will not be exposed to flammable liquids or vapors (fire
hazard). Specifically, variable autotransformers should be mounted on